Background Clinical characteristics and management of acute deep vein thrombosis and
Introduction
Recent studies have shown that cancer increases the risk of deep vein thrombosis (DVT) and pulmonary embolism (PE) by four to six-fold and patients with malignancy represent about 15-20% of all patients with acute venous thromboembolism (VTE). [1] [2] [3] Furthermore, about 10% of patients presenting with unprovoked or idiopathic VTE are diagnosed with early or advanced malignancy within 2 years of the thrombotic event; 4, 5 hence, approximately one quarter of all VTE cases are related to an underlying malignancy. The clinical characteristics of acute DVT and PE have been reported to be different in cancer patients compared to those in patients without cancer;5 the natural history of VTE is usually more aggressive in oncologic patients and the probability of death in cancer patients with VTE is higher than that in patients with cancer alone or VTE alone. 6 Moreover, anticoagulant treatment failure is more frequent in patients with malignancy; a number of recent studies have clearly shown that the risk of recurrences is about two to three-fold higher and the risk of major bleeds two to six-fold higher in patients with cancer than in those without.7-9 However, the clinical findings and management of acute VTE in patients with cancer have been previously described mainly in selected patients enrolled in cohort studies and randomized clinical trials. Therefore, data obtained from unselected populations fully representative of the real-world situation in this clinical setting are lacking.
The Multicenter Advanced Study for a Thromboembolism Registry (MASTER) is an
Italian, multicenter, observational study aimed at prospectively collecting information on VTE patients and treatment practices.10 A total of 25 hospitals were involved in the registry, quite equally distributed in three different regional areas (ten in northern Italy, five in central Italy and ten in southern Italy); nine were teaching hospitals, while the remaining 16 were secondary-care hospitals. Consecutive patients with objectively documented symptomatic VTE were enrolled between January 2002 and October 2004 and followed up for a total of 2 years.
The aim of this study was to compare the clinical characteristics and the management of acute VTE in a large cohort of patients with and without cancer.
Design and Methods

Inclusion criteria
To be enrolled in the observational registry, consecutive patients with symptomatic acute VTE had to have met the following criteria: 18 years of age or older, presence of objectively documented symptomatic DVT or PE, and potential availability for a longterm follow-up (life expectancy of more than 3 months and possibility of follow-up visits). All enrolled patients provided written informed consent. Information was collected in an electronic data network at the time of the index event.
Data collection
At each registry hospital data were collected by a designated study coordinator in the electronic case report form and submitted to a data management center through a secure website. Patients' identities remained as confidential information at the participating hospitals. Patients were identified through a number assigned by the study physician at each center. All confidential data were protected by passwords for electronic data and by storing all paper charts in secure facilities at the participating hospitals.
Study end-points
The following information was collected for the purposes of this study: baseline 
Results
From January 2002 to October 2004 a total of 2119 consecutive patients (1056 males)
were enrolled in the registry; of these, 424 (20.4%) had cancer. The baseline characteristics of these subjects are reported in Table 1 . Known cancer was present in 374 patients (18%) and in 50 additional patients (2.4%) cancer was diagnosed at the time of VTE event. In seven patients (1.8%) with known cancer, a second malignancy was diagnosed. The sites of cancer are summarized in Table 2 .
The mean age at the time of the VTE event was 59.3 ±18.1 years (range 18-99), with a difference between patients with and without cancer (65.7±13.6 and 57.6± 19.1, respectively; p<0.0001).
In 955 patients (45.1%) at least one temporary risk factor for VTE was observed and at the time of the index event pharmacological prophylaxis of VTE was in use in 387 patients (18.3%). Neither the presence of transient risk factors for VTE (Table 1) nor the use of ongoing thromboprophylaxis at the time of the diagnosis of VTE differed between the groups of patients with and without cancer ( Table 3) . The clinical presentations of acute VTE and the site distribution of DVT are summarized in Table 3 and Table 4 , respectively. Of interest, the rates of PE (alone or associated with DVT) and of symptomatic proximal DVT were similar in patients with and without cancer. Conversely, the incidence of symptomatic bilateral lower limb DVT was significantly higher in patients with cancer than in patients free from malignancy (8.5% versus 4.6%; p<0.01), as were the rates of symptomatic iliocaval thombosis (22.6% versus 14%; p<0.001) and upper limb DVT (9.9% versus 4.8%; p<0.001) ( Table 4) . Table 1 .
Baseline characteristics of patients with and without cancer at enrollment.
Ninety percent of the patients received anticoagulant therapy for the acute treatment of VTE. The agents used were low-molecular-weight heparin (LMWH) in 79.5% of cases, unfractioned heparin (UFH) in 20.5% of cases and thrombolytics in 2.9% of cases; no difference was observed regarding the frequency of use of these antithrombotic drugs between cancer and non-cancer patients. By contrast, vena cava filters were positioned in more patients with malignancy than in patients without malignancy (7.3% versus 4.1%, respectively; p=0.005).
Six-hundred and seventy-six patients (35.1%) were entirely treated at home for VTE; the rate of in-hospital treatment was significantly higher in cancer patients than in those without cancer (73.3% versus 66.2%, respectively; p=0.02).
During the acute treatment of VTE, hemorrhagic complications occurred in 114 patients (5.4%); major bleeding was significantly more common in patients with cancer than in those without (3.3% versus 1.1%, respectively; p=0.001).
Finally, long-term treatment with oral anticoagulants was prescribed in 1662 patients (78.4%); in comparison with patients free from malignancy, oral anticoagulants were less frequently used in cancer patients (64.2% versus 82%, respectively; p<0.0001), in whom LMWH were significantly more often prescribed (30.4% versus 14.7%, respectively; p<0.0001).
Discussion
The data from this large Italian registry demonstrate that there are significant differences in the clinical characteristics of VTE between patients with and without cancer. Furthermore, the management of the acute phase of VTE is more complicated in oncologic patients, in terms of the incidence of major bleeds and need for implantation of IVC filters. About 20% of the patients in the registry had cancer, either known to be present before enrollment or diagnosed at the time of the VTE event; this rate is comparable to that reported from several randomized clinical trials of VTE treatment11 or prospective registries.3 The most common tumor types found in our series were cancers of the gastrointestinal and genitourinary tracts, lung and breast; this reflects the high prevalence of these cancers in the general population and confirms previous published data. 12 Interestingly, data from a very large number of patients demonstrate a strong relationship between the location of DVT (iliaco-caval and bilateral) and cancer. In the past years very few studies have investigated possible associations between anatomic topography of DVT and malignancy. A retrospective small trial reported a 30% prevalence of malignancy in patients with idiopathic bilateral DVT,13 while Bura and colleagues, in a prospective series of 100 patients, found that bilateral DVT was a significant risk indicator of malignancy and that cancer was present in 45% of such cases.14 Recently, a prospective cohort study demonstrated that iliaco-caval and proximal locations of DVT were associated with a higher incidence of new cancer at 2 years of follow-up when compared to distal locations.15 Table 3 .
Clinical characteristics and management of patients with and without cancer.
Table 4.
Site distribution of deep vein thrombosis in patients with and without cancer.
The incidence of upper limb DVT was about two times higher in our patients with cancer than in those without; this difference was mainly due the presence of a central venous catheter (CVC) and is consistent with the figures reported in the literature. [16] [17] [18] As expected, the rate of implantation of IVC filters was about two times higher in patients with malignancy. As a matter of fact, patients with cancer have contraindications to anticoagulant treatment and VTE recurrences, despite adequate anticoagulation, occur much more frequently in these patients than in patients free from malignancy; in these patients the recommended therapeutic approach is the placement of an IVC filter.19 Moreover, in a large number of patients with acute VTE enrolled in a Spanish registry who were managed without the insertion of a IVC filter despite recent major bleeding, the mortality rate due to fatal hemorrhages or fatal PE in patients with cancer was about ten times higher than that observed in patients without malignancy.20
In the patients enrolled in our registry, the presence of a malignancy led physicians to treat the acute phase of VTE significantly more frequently in hospital; this finding confirms the results of the results of two recent clinical studie recent clinical studies, one prospective, the other retrospective. The prospective clinical trial showed that cancer was the most common reason for in-hospital treatment; nevertheless, more than half of the patients with known cancer were safely and effectively treated at home. 21 In a large retrospective cohort study, Ageno et al. recruited 321 cancer patients and demonstrated that home treatment of DVT was safe and feasible in almost two-thirds of cases. 22 We found that during the initial treatment of VTE, major bleeds occurred more frequently in cancer patients than in patients free from malignancy. Although the high risk of serious bleeding during prolonged treatment of VTE in oncologic patients is well known,7-9 our data are peculiar and quite interesting; in fact, to our knowledge, there is no published information on bleeding complications during the acute phase of anticoagulation in a series of patients with cancer.
Finally, in our study oral anticoagulants were significantly less frequently used for longterm treatment in patients with cancer, in whom LMWH were more often prescribed.
These results are not surprising for several reasons. Several studies demonstrated that during secondary VTE prophylaxis with oral anticoagulants, cancer patients are at increased risk of both recurrent VTE and major bleeding compared to patients without cancer;9 moreover, there are several limitations to the use of warfarin in the oncologic population (drug interactions, malnutrition, liver dysfunction, gastrointestinal disturbances, dose adjustment). However, there is strong evidence that long-term LMWH prophylaxis is efficacious and safe for preventing VTE in cancer patients23-25 and the latest American College of Chest Physicians guidelines recommended treatment with LMWH for 3 to 6 months for the prevention of recurrent thrombosis for the majority of patients with DVT and cancer.19
Our study has some limitations. First, one of the inclusion criteria of this registry was the potential availability of patients with VTE for a long-term follow-up. Thus, a number of patients with a poor prognosis following the acute event, such as patients with massive PE or patients with advanced stage cancer were excluded. However, such patients represent a minority of patients with VTE and it is unlikely that their inclusion would have substantially modified our results. Second, we did not conduct systematic screening for the detection of occult cancer in patients with acute idiopathic VTE; thus it is possible that the incidence of cancer-associated VTE was slightly under-estimated, leading to a potential bias. However, this limitation is entirely due to the design of the study; in fact, in contrast to a randomized clinical trial, no experimental intervention is imposed in a registry survey and the management is determined only by the treating physicians.
Third, the number of bilateral and iliocaval DVT must be considered cautiously; in fact it is probably an underestimate, since a systematic search for asymptomatic contralateral or iliocaval extension was not performed in patients entering the register with a diagnosis of proximal DVT. In conclusion, our study demonstrates that in a real-world situation the clinical presentation of acute VTE in an unselected population is different and often more extensive in patients with cancer than in those without. Moreover, the management of the acute phase of VTE is more problematic in cancer patients because of a higher rate of major hemorrhages and the need for implantation of IVC filters.
Based on the results of our study, specific strategies for the management of acute VTE in cancer patients seem to be warranted. 
